Introduction
The problem of overweight in the UK is large and getting larger. In 1980, 39% of males and 32% of females in England had BMIs over 25 kg/m 2 ; by 1993 this had increased to 57% males and 48% females. 1, 2 Similar problems are found in Scotland, it being estimated that, in the 40±59 age group, over half of Scottish men and 45% of women are overweight. 3 Targets have been set to reduce the proportion of overweight people in the population by the year 2005. 3, 4 Overweight is linked with increased mortality and contributes to a wide range of conditions, including ischaemic heart disease, hypertension, stroke, certain cancers, and gall bladder diseases. Risk of disease grows with increasing BMI and is particularly marked at high BMI. 5 Overweight has been shown to be responsible for around 40% of the incidence of coronary disease in women 6 and to account for up to 95% of the incidence of non-insulin-dependent diabetes mellitus. 7 The health bene®ts from correcting overweight include a reduction in the likelihood of non-insulin-dependent diabetes mellitus and an increase in life expectancy in individuals who already have the disease. 8 In economic terms, a lowering of the rates of CVD, cancer and strokes would result in signi®cant reductions in the amount spent on drugs and social care required to manage these diseases and their effects. 3 Excess body weight results from a chronic excess of dietary energy intake compared to energy expenditure. Therefore, two main causes predominateÐ extra energy intake (most commonly due to a diet high in fat) and low physical activity levels. In most cases, both causes co-exist. The prevalence of overweight increases with age, 3 and varies by social class with fewer overweight people in higher social classes than in lower social classes. 9 There are also associations between overweight and a wide range of life events including marriage, pregnancy and retirement. 5 The potential in¯uence of area of residence as a possible contribution to the development of overweight has rarely been addressed (although a study in the West of Scotland found that waist hip ratio was independently associated with postcode sector of residence after controlling for a number of individual characteristics 10 ). Other health outcomes have been shown to vary by area of residence after adjustment for other factors such as smoking, social class and age (for example, blood pressure and respiratory symptoms 11±14 and mortality rates 15 ). It has been shown that opportunities for physical recreation and eating according to current healthy diet guidelines vary between different types of areas, 16±20 that diet varies between neighbourhoods, 21 and that smoking rates vary between various parts of the country. 22 We therefore wished to test the hypothesis that aspects of body size and shape known to be signi®cant for health might vary between neighbourhoods.
In this paper, using data collected from 40 and 60 y olds resident in Glasgow City, we explore the associations between a range of anthropometric measures re¯ecting body size (height, weight, Body Mass Index [BMI]) and shape (waist circumference and waist-hip ratio) and area of residence, sex, age, social class, smoking behavior and material deprivation (an index comprising respondent's income, housing tenure and car ownership). The aim is to investigate whether where a subject lives predicts body size and shape independently of these other individual characteristics known to predict body size and shape.
Methods
The data reported here were obtained in the second wave of longitudinal survey conducted in 1992 on two age cohorts (40 and 60 y old) in four socially contrasting neighbourhoods as part of`West of Scotland Twenty-07 Study: Health in the Community'. 23 Two neighbourhoods (Neighbourhood 1 and Neighbourhood 2) were in the North West of Glasgow City and two (Neighbourhood 3 and Neighbourhood 4) were in the South West. Neighbourhood 1 was the most socio-residentially advantaged and Neighbourhood 4 the most disadvantaged. Table 1 shows the proportions in these areas in social classes IV and V, living in overcrowded accommodation, male unemployment and reporting owning a car at the 1991 Census.
Of those who had been interviewed when resident in these neighbourhoods in 1987/8 and were still resident in 1992, 318 forty-year-olds and 373 sixtyyear-olds were interviewed by nurse interviewers in 1992 (a response rate of 85% of the target sample of those previously interviewed and still resident in the same area). The face-to-face interviews, mostly conducted in the respondents' homes, collected a wide range of data on personal and social circumstances, health knowledge, health beliefs and values, health related behaviour, past and present health and some simple physical measures. Since all respondents had been resident in their current neighbourhood for at least four years, characteristics of the neighbourhood might have had time to in¯uence body size and shape.
Physical measures
Body weight (clothed) was measured to the nearest 0.5 kg by portable electronic scales calibrated at the local trading standards of®ce. BMI was calculated as:
. Height was measured to the nearest centimetre using Nivotoise statiometers, respondents standing without shoes, heels against the wall and head in the Frankfort plane. The prevalence of overweight was de®ned as a BMI in the categories of 25±29.9 and obese as a BMI of 30 or more.
1 Using a metal tape, waist circumference was measured midway between the lower rib margin and the iliac crest; and hip circumference was measured at its maximum point over the greater trochanters. Waisthip ratio was calculated by dividing waist measurement by hip measurement.
Social class, smoking behaviour and material deprivation index Social class was categorised according to the occupation of the head of the household, using the Registrar General's classi®cation of occupations. 24 Respondents were asked whether or not they currently smoked. À material deprivation' index at the individual level was constructed as the ®rst principal component derived from the respondent's housing tenure (owner-occupied versus public sector rented), car ownership (one or more cars in the household versus none), and income (total weekly household income [including partner's income and any bene®ts or pensions] after tax and deductions, subsequently adjusted for household composition namely age and relationship to householder of household members [using the Household Equivalence Scale 25 ] and split into ®ve groups). The factor loadings of each variable on the principal component lay between 0.76 and 0.86. Each of the three variables included in the index was multiplied by its factor loading and added together to provide a linear score of`material deprivation' and then standardised to have a mean of zero and standard deviation of 1. Higher scores corresponded to increased levels of material deprivation. Social class and material deprivation were included separately as low social class should be treated as conceptually distinct from material deprivation. 
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Results

Anthropometric measures
The proportion of respondents who were classi®ed as being underweight (BMI`20), acceptable weight (BMI 20±24.99), overweight (BMI 25±29.9) and obese (BMI ! 30) is shown in Table 2 . For initial analysis of categorical variables, these were crosstabulated with chi-squared tests for association. Males were more likely than females to have a BMI 25±29.9, but a higher proportion of females had a BMI of over 30. Respondents in lower social classes were signi®-cantly more likely to be overweight. There were no signi®cant age effects. Non-smokers were signi®-cantly more likely than smokers to be overweight or obese and smokers were more likely to be underweight. There were differences between neighbourhoods, with twice as high a proportion having a BMI over 30 in the most deprived area, Neighbourhood 4, as in the most af¯uent area, Neighbourhood 1. The mean values for height, weight, BMI, waist circumference and waist-hip ratio by cohort, gender, social class, smoking status and neighbourhood are shown in Table 3 . Using one way analysis of variance, signi®-cant differences were found between neighbourhoods * P`0.05; ** P`0.01; *** P`0.001.
Area of residence and body size A Ellaway et al for height, BMI and waist circumference. In addition, height was signi®cantly associated with cohort, gender, social class, neighbourhood and material deprivation; weight with gender and smoking status; BMI with social class, smoking status and material deprivation; waist with cohort, gender and material deprivation; and waist hip ratio with gender and smoking status.
Multivariate analysis
Analysis of covariance (hierarchical method) was undertaken with separate models for height, weight, BMI, waist circumference, and waist-hip ratio as dependent variables and age cohort, gender, social class, smoking and area of residence as independent variables, with the material deprivation index entered ®rst as a covariate. The models were constructed sequentially assessing the effect of each independent variable having controlled for all those preceding it; this is particularly appropriate when independent variables are closely associated (for example social class and area of residence). The variables were entered in the order shown in Table 4 , which shows the mean anthropometric measures adjusted for all demographic and socioeconomic variables. Neighbourhood of residence was signi®cantly associated with four of the ®ve physical measures, (height, BMI, waist circumference and waist-hip ratio) after controlling for age, gender, social class, smoking behaviour and material deprivation. Those in the most deprived area, Neighbourhood 4, were 2.43 cm shorter, 4.2 kilos heavier, 2.27 kg/m 2 higher in BMI, and had 4.29 cm greater waist circumference and 0.0194 greater waist-hip ratio than those in the most af¯uent area, Neighbourhood 1, after adjusting for demographic and socioeconomic variables. This is a conservative estimate of the effects of area of residence since the hierarchical method of analysis of covariance assesses the effect of each independent variable contingent on those previously entered.
Conclusion
We have previously shown that there are signi®cant variations between these four socially contrasting neighbourhoods in Glasgow City in health behaviour such as smoking and participation in sport, 27 in reported adherence to healthy dietary guideline, 21 in the price and availability of foodstuffs currently recommended in national dietary guidelines, 18 in the availability of facilities for health promoting physical recreation 16 and in the ways residents perceive their areas as being attractive or threatening and use their local areas for a range of activities. 28, 29 These earlier results suggested that, independently of personal characteristics such as gender, age and socio-economic status, poorer neighbourhoods provide fewer opportunity structures for health promoting activities than more af¯uent areas. From this we hypothesised that such differences might then be expressed in anthropometric measurements which are known to be signi®cant for morbidity and mortality.
This hypothesis was supported by the analysis reported here. Independently of gender, age cohort, * P`0.05; ** P`0.01; *** P`0.001. a Analysis of variance (hierarchical method) was used. Main effects were entered in the order shown above, material deprivation was entered ®rst as covariate.
Area of residence and body sizesocial class of household, smoking behaviour and material deprivation, there were statistically signi®-cant differences between these socially contrasting neighbourhoods in body size (height, BMI) and shape (waist circumference, waist hip ratio). Having adjusted for all the socio-demographic and behavioural variables, those in the most deprived area, Neighbourhood 4, were smaller, had higher BMIs and larger waists and waist-hip ratios. This suggests that it may be plausible to conclude that where someone lives can in¯uence his or her opportunities to undertake health promoting activities which in turn may in¯uence body size and shape. Public health policies which aim to reduce the proportion of overweight people in the population should thus be targetted at local areas, and their facilities and amenities, as well as at individuals.
